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1. Introduction
In RAN1#48bis, the followings are agreed as basic operation for DL RS power boosting and QAM received strength estimation at UE side [1].
· For DL-SCH, UE can assume that the transmit power remains constant over a given subframe for resource elements assigned to a given UE
· FFS whether the power setting for some resource elements can be limited in the frequency domain
· FFS whether the T/P ratio needs to be signaled to the UE
· if power cannot be taken from unused subcarriers, puncturing can be applied (UE is informed by system information) to data sub-carriers in the same OFDM symbol as the power boosted RS
· reduced Tx power can be applied to the sub-carriers in the control region
In addition to that, we believe transmit power of DL PSC/SSC also should be able to be power-boosted to support large cell coverage. In this paper, we suggest details of RE puncturing for RS/PSC/SSC TxP boosting.
2. Details of DL RE puncturing
· Consideration of RE puncturing at rate matching stage

RE puncturing should not be achieved by ‘puncturing’ a coded bits output from rate matching block. That is, amount of coded bits output from rate matching should match the amount of available REs after RE puncturing. This is because puncturing of rate matching output may corrupt the circular buffer design.
· No RE puncturing over center 6 RBs

REs carrying PBCH should not be punctured since an initial access UE doesn’t know puncturing information of a cell. That means RE puncturing for power boosting should not be applied to center 6 RBs.
· Explicit signalling of puncturing information
According to the bandwidth-agnostic design principle, a system bandwidth can consist of any of 6 to 110 RBs. On top of that, considering the fact that REs within center 6 RBs are not punctured, combining amount of puncturing with RS/PSC/SSC TxP ratio over PDSCH is difficult even if the TxP ratio is signalled (however, explicit signaling of TxP ration is still FFS). Therefore our preference is for explicit signaling of amount of puncturing for RS1/2, RS3/4 and PSC/SSC TxP power boosting.
· Different amount of puncturing for RS1/2, RS3/4 and PSC/SSC

RS1/2 TxP power may be boosted independently from RS3/4 since RS1/2 is used for measurement purpose. Moreover, required amount of punctured RE for PSC/SSC TxP boosting is different from that for RS TxP boosting since amount of REs carrying PSC/SSC is fixed regardless of system bandwidth. Therefore, amount of puncturing for RS1/2, RS3/4 and PSC/SSC should be able to be configured independently from each other.

· 2 or 4 RE group puncturing

It is desirable to have only one puncturing pattern independent of the Tx antenna configuration for simplicity. In that case, RE puncturing can be done by 2 or 4 RE unit which is in line with RE grouping for 2 or 4 TxD.
· Puncturing information carried by PBCH

If puncturing information is carried by DBCH, an initial access UE has a problem in reading DBCH since it cannot read DBCH before knowing puncturing information. Therefore we suggest carrying puncturing information by PBCH. We believe required bits for puncturing information would be small since we don’t expect either very large range or very fine granularity of TxP power boosting for RS/PSC/SSC.

3. Conclusions
We suggest agreeing on the suggestions in this paper and clarify those aspects in relevant parts of TS36.211 and TS36.213.
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